Antitumor activity and biodistribution of cisplatin nanocapsules in nude mice bearing human ovarian carcinoma xenografts.
Cisplatin nanocapsules represent a novel lipid formulation of the anticancer drug cis-diamminedichloridoplatinum(II) (cisplatin), characterized by an unprecedented cisplatin-to-lipid molar ratio, and exhibiting strongly increased in-vitro cytotoxicity compared with the free drug. In this study, antitumor efficacy and biodistribution of PEGylated cisplatin nanocapsules were compared with those of the free drug in a mouse tumor model. Nude mice bearing human ovarian carcinoma OVCAR-3 xenografts were treated twice with a 1-week interval by intravenous administration of cisplatin nanocapsules or cisplatin in solution, and the growth inhibitory effects were determined by measurement of tumor volumes. At a dose of 3 mg cisplatin/kg, corresponding to the maximum tolerated dose of cisplatin nanocapsules, cisplatin nanocapsules and cisplatin in solution exhibited similar therapeutic effectiveness, reducing tumor growth by 90% at day 20 after first injection. The platinum biodistribution was assayed by analyzing plasma and tissues for total platinum content by nonflame atomic absorption spectroscopy. Plasma and tumor concentrations of platinum were similar for both formulations. During the first hour after injection of cisplatin nanocapsules, the platinum content of the kidney was 40% less than that after administering the free drug. Platinum from nanocapsules showed rapid and 4.5-fold higher accumulation in the liver compared with free cisplatin, and, at a slower rate, accumulation to a high concentration in the spleen. We conclude that the formulation of cisplatin nanocapsules inhibits the growth of OVCAR-3 xenografts in nude mice, albeit to a similar extent as free cisplatin. The results suggest that the antitumor efficacy of the nanocapsules could be improved by preventing rapid clearance from circulation.